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[ff*^2] W^-^i, flHEWWr-— 

MIBW*^— ^tWE^ioaih^ J: 5SS<^flF»Sr 10 

[1**93] »KJ¥flE«*tt, W**fclfflIBttflEA«: 
PS »Tfg $ *xx v > 5 ~ k k i~5 11*9 2 
iE^o&lg&SSBo 

[Mf#*4] wmy L —7t, 

[it*9 5] MiE^F*^— -^^wm^^^^x 

Bo 

6 ] Wiawex-^SrflF**^ J: 9 «j* U 

4 Jh^ 6 *n >-f 9JwfBife<DS«An.3g3£Bo 30 
mfc Istz^k k-TZ> if *9 4 7 coi ^fr/^— 
[JBHoiHllftKn] 

[0 00 1] 

ft&m k ft 5 IRS: Bft*-t-5 *RteaagBteB8-r 3 t (^-e 

<fc<5 0 40 

[0 0 0 2] 

Kft9oofc£ 0 7-4 ?/i't:9m-tZ>±'T*<D*:%t£ 
F^g^io^bT, ^flcSB^RJSxa^teiWi*:^ 

ofc«mmSS^*flg^Sft8B^SrSt8fei-5 0 50 
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[0003] 09*.tf, h ^f^rt^''>^ h 

(tw— ^huv^) £s i [>x/N(D$S{:^t5R 

I E (Reactive Ion Etching) XSI^t^T, 

J: 5ft*XjBH©*B53ltn*»*i-« 0 R I Elgf 

tt. Si\ 018 (a) K7jVr±5lw N Si^x^lO 

0 JilCS i N^5 00iSiO 2 i51 O^ajf^rt^ 
ftS^-K^^^SrJg^U ±IE^— K^**«re;** 
KbTS i *^^1 OOSrRI ESHTx5/fy^u 
f^^Fl/yf 5 2 0S:^t5 (018 (b) # 

fig) o 

[0 0 0 4] wCDR I EXg{r^5V>TJi, ^y^^ 

Ic£b5§i]£j5g#^ s i P^lssi 0 0 (D^^jugft&xf^ 
y U ZLti&^y^i'jfwx? £ bTf£/8 

tt, 018 (b) K^-f-Jt S i ?x/Nl00^) 

5 2 0 Srftft <t < ML J: 5 t Lfcil^lctt, ^O^n 
J: 5 ±J6 Lfc*Hfc$gfi 5 3 0 *^</u»XV 

[0 0 0 5] fl-JR^jfiS 3 OOB^ftfifCii?/^^ 
*^fc5^S % *;*rei 0 mi5< l^t^!}, S i zsl/^ 

1 0 O^l^fe^l^/nt^^tSU/^f^ 

^A^*5J8fe-t-5fliHi:ft*o ^^ip^f^^/Hi 
*B0o(BTt-oft^5fc*, ^^^Xl/^y^a^ 

[0 0 0 6]$e^^ % -0<t5ft#f«^jB5 3 OSrSfe 
*t~^fc^trCDE (Chemical DryEtching) jfo$S/BV^ 
5>*V0^ 0 rOCDE&i^:^oV^T^i, 019 

(a) JC^-f-J; 5 t-, S i 1 0 0<D^^)V^~BOJ 

x^^Smm^^^^V^SIwl/^ h 5 4 0 
£rM*fTl--5 0 ftt, h5 4 0^SbtlTV^l/> 

UftCDS i !>x/n1 0 OSr^P^WJClicvy^v^Sr k 
ir J: 0 , i^ff «)*HRftjB 5 3 0 SrK^* 

(019 (b) e ^(O^ y*»<'txmm&i% 

IlT^fcl^^ h 5 4 OSrtiJU-rs (019 (c)# 
BR) o 

[0007] ^oi5«CDEftm 7*'*-* *«ffi«r 

hMffik\,*5Jim&&mk/3:Z> 0 t-fz. mj? 

T#5^ s *f^jg5 3 0OS5$^^7^^frjESCTDfl 
OS 5 0^«j«S4xTb*5 (019 (c) #fiB) • r. 
oaoiMJdbS 5 Ote, *ISKRtfffeJl5CMP (Ch 
emical Mechanical Polishing) ^£>2JDXB#l£^;* 

(-J: oTfL wCOct pftS i O^XNi 0 0C0^<^</Ugl5^ 

ofc 0 ^fc, Ht-, CDEIi^t^lftS^^ft 
a«rKIW:a#5»£A±i:«<, CDEISl^/^y^v 
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[0 0 0 8] Sfc, ifi*£ % ^^B^^Cfi, 
W^irbTcDCu, fe^VMi^lMrftDRAM^F e RA 
MO^^^m^Wi: U(ORu^P t , 

te*5V*T, * x/M^^gj, ^ «/ ^&mS(wftiMF b 10 
ffi5ftKSi:ft5o 

[0 0 0 9] 09x.fi, *f^>#tffiiLtffiV^Ru 

K^ftiLTtt, SSCVD (Chemical Vapor Deposit 
ion) afe^S— «WfcfflV>feJxTV*5as % CVDSrCf*, 

ftV\, ^^^^/^^tw^oV^T^^/ v 5 ^ y b V ^y^S: 20 

ffiv^TRuJK^j5SJBISrfT5»&-et, ^/^S^s/ 

i?mzxs<y*1gL+ (Ru) tfSigOiitfwir^iSRu 

fi, ^^RuMf^i:i<f: i^JSb 

[0 0 10] \i*-pil<Df8SgJjmZi££ % Ruffflmk<D*7 

^<0-<^U. XfSfcffifcitt, RuKW 

*l/fcRuBtt, &XSogtt^ft<0jWHfcft5:fc*, 30 
[0 0 1 1] ^/i^BWc:ft#bfcRuBloBfe*tt, 
i ?:n^<Dgffi£±^LT;4c^t;i0^LT^5 S i 

<< *j&j$mm^<Dm k> ii^fisrgss-rs z tizzy 

[0012] b*»U Z<DjjmX~^ RuJKOSfe^U— 
1 0 nm/m i ngfffe^fcft, 1 tfcSfc <9 COAO, 40 

SHU****. Hfd, T*^j£lRU*iRuSrBfe*-f-*r. 
^T£59J<0Sg«fc:i3*;n<y y^^SriijbDbT 

[001 3] 

[*Was^bi3£i-«RH] **Wtt, ^oi?ft 



[0 0 14] 

[awasr^-rs^^<o^e] ^ipft^g^f;:^ 

£ ^Sibtc i 5 ±EfflK^flF« Srf? 5 ^ k §r*m t -f-« 
[0015] ^oi5ilgr- :^*:JHi*fcW*fc:i 9 

^iS^W^^S^iSS^SI-ft-So 
hfflKiV^ 2o<£>X@§r3T< r £>&s-e£, ^yu— 

jB«r»*bfc«<0B5l4¥»a5£ft*<D-C, _L5£b*:CD 
E ffi fr *5 f 1 5 R3Sj*s jS¥& $ n 5 • 

[0016]*fc, CCDi 5fcW«^— ^Sr/Hl^fcWlB 
fc i 9 £«<z>jniR8lS«ft£#* b^S^g i ft 3 Jgi£l&*-r 

wm-e^sfejsirftaasrgfes-fsri^s-e^^ ^ 

[0017] r^T% ±IBffl*^— :/**^*:7^u 

it), Mx.fi, s«<^sffi, #fc^gi5 (^^/ueBxr/ 

mzmm^fe fritz z t a *>-e, s«<^in^gcs: 
ffif-^snfc#f«^jB^a£«<o*ffifc##bfc^Fsft 

«*W*fci9»*Wfc»*-r5Ci:*s«rtBi«*. r. 

[0 0 18] *^l^0^2(7)^«fi > iSf-yt, _b 

±taWS— KSrgf^JfjEATjfJEEb-CifBBFe^— 
^SrS«<^m^flBMf-#flEi-5}fjEE««iSr«i % ± 

[0019] rcoi^fc, njEmmn, wm*\mm s r 



[0020] *^PJ(D$f^ ffiflttt, ±IEJ¥EEI8« 

D7 7 ^/^H5:t a* pftB k ft 5 o 

[0 0 2 2] **0!<B*3S>ffi«ttu Wm^r—yk, ± 
[0 0 2 3] r«)±5 4irtKJ:9, W^s^teiPflE 

m-fzzt&vimk/zZo 

[0024] z<Dmr&\c&\,^x, ±?mmT—zf&mm 

[00 2 5] LI *te<DHft«tt, JifBffifls: 30 

[0 0 2 6] 

«x.TV^5 0 ft*3, BlffiSriibTia— 40 
[0 0 2 7] *-f\ **MO*10**«J«K*5»t5S 

«A&3SSS<^W®3.^^ h^ot^KW-r-So SI 1 tt* 

¥BEk El 2 1 ir^-T^F^zr- (DlEWr^mxh 
<5 Q H 1 Xtf B 2 fcS*-t-J: 5 fc* flf|a= y Mt ^ 

0 osriHiteprtg i^t5S»^p-7 1 

k. £x,^i 0 0<o^^ufflX^yv^SB<oWSSrff 5 
ffS^y K2t, WS^-^ K2Sr^^/Nl 0 0{dfS]ttT so 
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nmtz^T*sy >tr insmm) 3k. ^100 

T-Ztklti'tZS y^-tefV-e k y ?x^l0 0(Dyyf 

ofcfc, ^<>f^»jES;ffi*STKftSJ: 5l:ty 

[002 8] 03 teH 1 co^Fft^^ K 2 £rirrr$r 
BBBk 04 ttH 3 \zm-f-mm^y h*<Dm$g*$<Dytt&$:7jk 
-rSrffiE-C*>S 0 0175^04^-^^5^, Wi^i/ 
K2te, 2o^ffiS20 a) 2 0 b Sr*rt-33a^gB2 
0<fc, £eo^Hi&52 0 a, 2 0 boiH8B<oBB^3Rfi8S*i 
fc#tt=rA^^p>ft5#i4SBlt2 1 fc, PM4g&#2 lie 
^f^jftSWSx— zfk VX<Dmm^^^^2 2 k. w 

teto&>bft5J¥fl&R2 3 <tSrH^TV^5o 
[002 9] > K 2 te> 0^ Lft V ^mhffim\Z. Si 

5 Q Sfc, WS^y K2co3£^S?2 0<ottSP2 0 cKte 

SbK«fc?>, ^9520^^^^1000^^^^^ 
£t%Z>k, 04l:^ti 5 5F»7^/ua 2 2^s»tt 

§W2 1 St^LT^xn 1 0 OO^^yL^^tjt^^^ 

jr}fjE$tv5o r.o^ir->y >->^3<D|gi6^>|p^cov^ 

"Cte^3St-^ 0 ft*5, ?fi^s/ K2cD^ffi352 0 a , 2 

[0 0 3 0]?fg7><^is2 2l^ 07j*LftV^S#-fe 
y MoRSSftTiStK W^±y hrtcoy — yU2 4 
a, 2 4b (H2#I) taot, 0ffiT^35A^x.fe 

0<7)iF^J;otfftL/ u cffl : g7^/UA2 2«, t<Dffi 

^/^2 2 31^1 0 O^^^i^^t^J.^^Sr^f 
*OifJE^T}fJEb, !?x/n1 0 0$rlE3te$"fr^r 

^2 2iS:jSgJ-fTliS:ff5o ft*3. »g7^yUA 
2 2 ££3^1 0 0i^LTg»$ittlSS:tT9 r k 

/U24a, 2 4 b \Z <t t) BfffeO^«T^«31»^teiSgg 

*?^<omfyJ?ftv>fett&m\zs:z>mm : s: 

[0 0 3 1] MB? <<si>J±2 2 k LTte, wmmktez 

^<o^m\z y mutt, ^t^ey ragft^s i cs:»« 
tiR^ns^, Mtfes#4ooo-#i 2000 



7 

(D^-Y^:^ h*^&S # 4000 — #1 000060Si 
[0 0 3 2] WS:7-iVU-k2 2 (DM 

TOI^yUA 2 2<^<g^w, ^<^</i-gB©f®co 
SpK:Jt-<T+5>lr/hSv^-r«i, P=T/ ( P w) 10 

[0 0 3 3] ifJEE«2 3tt\ 3t«FSB 2 0 c^SgffiSB 2 0 
a, 2 0 b<^Rfl*£lB«£ftT*3 0 % ^xaIOO^ 
rtlfc«*priBi3ioTV^5 0 JfJEffi2 3^->xa1 O 0 

[0034] X/U4 ttflW^y K 2 Ofi^lc: 

I£g£*vC*5«9, C<a2g8£tfcif&y XyU4^b^^^l 0 

»LTttW3RfcE1t*nT*5 9. SFS^lc^oi^Ni o 0 

tt*<, o OcoX® (fiP*>H2^*3V^rJiffi) 

[0 0 3 5] m 5 (a) ttHiJc:*i-©^-Y—/u7Sr 
*-«EffiEU SI 5 (b) li^i/Nl 0 Oto; y^SrW* ao 

5 (a) ,&tfE]5 (b) irSs-f- ± 5 fc, *S*>f-;U7 

fc»ftOl7 0 a tf»/**JlfcW-yU7 0 i> afc^f — 

/i>7 0&\E}&£itZ>imm&7 i ^^fitVN^o *<Y — 

>^7 0(^«7 0 a }Cte#J;L 1 0 0 0 0gf£<7)^ 
[00 3 6] m&7fr<>f— ^7tC± D 000/ ^ 

^7 2S:We"t-«BR»wtt, ;s/ftyf6l:±!)^x/N 

1 0 0<D/ >y^7 2 Srtfc*PU fl£5*>f — ^7©ftIC 40 
;v^7 2&< £<fc o\zl$*l^1 o OOElteSrffihS-fr 

5 0 ttt, las (b) js^jw — 7 

(D^—j^7 0(0^.7 0 a £:/ y*f*7 2 \Z.^t>^X^^ 
$4 7 1 £*<hi LT*>f— >^7 O£0te£i£5 o r<0£ 
0te«i7 1 &±TXfaRX*7k¥Jjfa\£&9}£ltZ>z 
<fcK«fcoT, ^x/n100O/^7 2C0©FS^:fi 1 5o 
[0 0 3 7] ±^imf8L<DWm=L~y hSr/BV^ 

v^Sr^Wfr**^ (s i ^ctvn) ^gffiKJg/fcLfci: 
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[0 0 3 8] $i\ R I EIglCi!?^ft«?x/N^ 

Ilcf^/H/yf^Kfs (018 (a)SWH 

1 8 (b) 0 S i Ng5 0 0<OJ?£|3:2 

OOnm. Si0 2 jS51 0OJ?$|i9 0 n m s t^Y — 
/hl/yf 5 2 0W§|PSH0.2 5/ira, «R$tt7/i 

SlwttH 18(b) KiRi- J: 9 fcfHfcSfefi 5 3 0 

r:<o£tt£2&g5 3 o*±M\^itmm=-—v h 

[0039] ^-r> ¥m#t?^i 0 oii, 

0 0<7)^h;frftt£3£i!j£i^ !>x^l 0 0 £V<X/Ug|5;$S 
flfS^y K2<OW«7-r^^2 2 fc«fcoTj*i«&*jh,5 
£5lw, If^y K2Sr^rc^i 0 0M?fjE1-5 o * 
fc, WSJ^<y K2(D}fEE^2 3§r«?oi/Nl 0 O^t^ 

^ffl^JfEEb-C, »S7^/^2 2*:3iy^jfB^^ 

C«*B9 8 k P a 8«©EA-e«*S*5 9 

4^b"?in^Nl 0 O^^-^/u^St/^ry^irW^^^ 

^A2 2O^S5teSK»Xtt*to^«»Stt* 0 

1 oSfil: J: 19 £m>>Ni o o SrElteS^ r) x/Nl00 

2 2 ir^ril^^-frT^ai/Ni OO^^M^^v 5 
[0040] -)x/Niooor^»Ill; 

^Mt^WBCiot^x/N 1 oocQ^w^j^j5g; 

[0 04 1] ^ro^, ±JEbfcJ:5^, / y^±^6 
km^fr^ — yU7 irSr^V^T. !?x/n1 o 0^/5/^7 

[0042] roi^iat, ^31^1 o o<d-<^<^u 

^Lr^fi^iEtffco tt, wm^<DW\&sm 2 1 o^g 

[0043] r. T*v ^ 5 5W4*fWt 2 1 <o2Sitbft, ffitt 
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^tt©«* *«Tft<4oTL*5, * 

[0044] 2 1 4>g»fctt* SUifcUK < V v#SC 

*>bft«W4»#2 l fcsv^t. 3W£A# 

L**Lfta*6. SH4ffl*f 2 l <D'£fc&^±\z$QzLZ)-t io 

[004 5] SfoT, ^x/n1 0 0lC»Utl®7^/i/ 
^2 2 3U/9«4gB*f 2 1 SrJfbiitrfEUlD (B4#RR) 
Sr— J6fc UTW^-TS £ i: (SIT. ^&fi& 

tt. 2 1 jMBW^/W* 2 2 S:BfS<7>^T*JfJBE 

*-«9MPvy K2Sr»»S*-CW*Srtf 5*«6-e*>*. 

1 \zm< *k ±sb Lfcswsswt 2 i ©j&flste «t 9 , mm 20 
<osaiit>^ r. (v&jjtm* \z.wp-rz> 0 Sot, 

[0046] #)4W21tLt, tV^O. 6 MP 
a , mm&l 3 mm 2 ?>^=^£fflV^4&£\ 

m&mi ommx\ mmvtz ik»<bkj3»i o%m 

K***nfctHR^fe^Kttlfc*^# ft < ft !9 , A 

a«FB(IS:«<-r5i65«^C5o 30 
[0 0 4 7] £©±3ftiLflCj»*b, ^Hegffl-ett, at 

■CW»7>f/u^2 2S:JfJEE-t-5 Jzp^b-CV^S (36* 

2 2te#*fensjfffi*«s— SiftSJ: 5fc3H*»2 0 
&W{£mt2 1 fcjf j£1-£ 0 mtcj: 9 , #f£g&#2 
lWaOffil/TLtofctlTt), #f£$B#2 1 
*MWc#fctt^T*>y >-^3 *3fe#WB 2 0&O<3W4gi$ 
*t2 1 £:J¥JEL-C, WB;7 wvUA 2 2 j^fe^^/i'SBXtf 

V i?M twAD x. & tb 5 jE * 3»5je-ffc: L ft V * ± 5 ft o T V * 40 

2 2 K ± 5 MB I — h Zlglz—felz-tZ -ir^t 
5±5»wftD, ^Ufc«F*SrH^-r5r.i:^»rt6ift 

So 

[0 0 4 8] ±JSLfc-Jt^F^S$fl, 3M4«W 
2 l **j?r£0>*« $<^5S*TSr^T-f-5^S:i-S ± 5 \z 

ifc6£*L5o IP*>, BI4»C*5V^T. F=2Tco s B t 

T\ Ott^s^i 0 0<0*a5i»ttffl*f 2 1 ir^ft-T^ so 
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[0 0 4 9] — fe<Dt>F&t>*ll1tkZ<D&&Mtt2 1 (O 
ftiaotALgl«<io^S:^5 0 

l*>JsS<ft9, iB*T*AT««-«^-f-*fci-ntf, * 
*8fe-e«:±iBUfcF = 2Tc o s OOHfil^jftAU * 

Ftt^TfcS (— jefcUk) CQT\ A T/T = A 0 t 
a n 0 iV^5BBflS*Sj|jta C -f-5 o ^/ c% A0 = (AL/ 

L) tan^iit^it^o^ Jgjg, AT/T = 

(AL/L) tan 2 0 0HttaS/ftft1-&. ICt, A 

ffl WW* 1 0 0 WFH £ri© fc , $M4§&# 2 1 < « 
*<0ifeHi*feixi\ &aWWSoiEft^5tftofco 
[0050] '<^/utt*>^flefc:So-Ci&- ft#F0§rli5i 

8>fyf9x/N(Dl^T11 ¥*&-fixtfl/ (3 6 
0 /i m) S«-Cfc5 j8«, 1 / ( 1 2 0 /x m) <^r 

(**) ft*^)ftBBte»bTjlHaE»i-5ri4<. ip 

Sfi^Sft*5r:^:^sftv^@A^t>cttS:^LTV^ft 
ftti«ft?>ftv> 0 

[0051] ^<omm^^^j^<Dfk^\M^ mm^^j^ 

31^1 0 0 0^<-<yugi5Sri^— fr«F»i-« C t *T?t ft < 
ft^o r^±5^W*7-</u^5Sfnffl*o-CbSofc 

Iw-t-5f6»*fc5 0 wttli-X/i^-^^ h^iST^oft^ 

So 

[0 0 5 2] ^oT, *^iS^ST*IA, Wm^JfrJ** 
V>-5. W^7^yUA<o#@,i: U-CPETSr^Lfc^ 
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^Ri5pET-ef44v^l:it ^^</U»<& (ft 

[0 0 5 3] rcoj: *^16»«8-eH:. W^^^/i- 
A 2 2 4: LT»MW^7^^ASrfflv^TV^OT% V 
^1 0 0O-<-<y^a5^c:^v^TWS7^>'^J^2 2##rixa 

7 W 22^-? oi^n 10 0 (O '^/UgB CO ft ® ^i^^ ft} 
ft £ 7 >f A fc/H ^ S r. £ J: o T fc ia«i<E>&>* s 

W2 1 Sr^LTW*7^yUA2 2Jr?x/>l 0 0 (cjf 

7-f /UA 2 2 SrttSl^ai^i o OlrJiNELfc&frfcttu 
mm?* frJ* 2.2(i?xAi o 0^iBS*iPi^*«B^te 

bA«ftti-5rt^-e#i", ^o^feg^tei** i Om 

£ftV\> Jx/ni 0 Osteite ^#p-<-<yU^m 

/ni 0 O^^/^i^bTtbW^^bTJBE^SrJO^ 

[oo5 5] *nmmm<D£5i^ wmwt2 1 sr^u 

T?fi7>f;^2 2^r«?^^l 0 0 \zft&~rz>Jjmx- 
li* ±i£LfcJ: ffg7^yUA2 2/i^'?x^io 
0 (D^^/um^Xi LTiDfrSBE* P I± n P = T/ (p 
W) £#3<£>T\ -^^uSB^SfS^ v^wmfe 

-<^i5^ 3¥ttSB«-2 1 S:^LT?FS7^^2 2 Sr 
^✓ni oo^JfJE-rntf, WSfc*-5-r58B#«:ifcK 

[0 0 5 6] ±JfiL,/c*fJ5S:^W«^^y KSrffiV^-C, "< 

WS^y K2 bS:RJ5*|pl^4o-tix-€ f ixKftfcflf*3. 

[0 0 5 7] ftgU!9fflc05FS7^/UA^ UT, %L&# 4 
OOOO^t^yKSWf S2 5 m<£> PET7'f 
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ffffi</)?FS7-<yi/Ai: IT, 10 0 OO^t 

^^Ke^f $ 2 5 /im^PET7>f/UAill!) 

fflm7J /lsJ±<D$&fc 3 0 mm <t L7t 0 a*t£8B*f2 
1<^5I^T^9. 8Nfcft5 ±5t-K^U :ft*0£l 
5*£Lfc 0 Sfc, -?x/Nl0 0O[HlteaaSri0 0ra 

#6zk£ 10ml /m i n tW&bjTCo 
[0 0 5 8] *1\ fS^yK2a(Oftffl8iOflfS7 

WmZftofz 0 :«JWil^;ot!?x/> 10 0(7) 
$MfcS&g5 3 0^6fe*$n^ o 

ifc5fc-*-5B«re, iM9ffl^9F*^y K2 a <btt±lf^ 
nVftih^y K2 b <t£Aix#;t, tfcJitfffl^flF^^ ,u 

[0059] ^m^l 0 0<DS 2 <DSF^£r 

fTofc 0 ©^E/^^— A'7Sr0(S8£l OOOmin" 1 
20 "C[Hlte$^T3 OfMWfra:^ i 0 0(O/yf 7 2SrWS 

[0 0 6 0] %\l(D^~y h^joV>T, -<^u§iS 

Xtfxy^jK:±#KP VA^tKv^St^oi^i o 0 

[00 6 1] Z.<DX ©F0^^/UA2 2SrffiV^fcW 
19 i o O^^^/ufflXV^y ^SB<?5#Mft^ 

30 jg5 3 QCD&^&fto Zt\ZX 9, ^^CDEftt^ 
[00 6 2] 4fc, ^31^1 0 OCO^^C/UgU^^^^^ 

<t 5K¥»fl5£45£>-C\ ±i6LfcCDESJc:*5lt5ra 

(c) K^i-JcpK, «-«^fi5 
40 3 0^iS$^9y^CiCCT[M](a5 5 O^Sti, 
*xaKB^fotL5CMP«f<^iDXNFJrBa£i5 5 0i: 

[0 0 6 3] iSSLfcSffi^SISa^^i^i o 

C D ESrCf;* 5 ^SftS:5 bTV ^(^tit^-cAaa 

so [0064] Jgfc, ±ifi bfc^^^ >y Ym^WSJOm. 
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[oo6 5] *$mi&mzm*xt±, m?mm\z 
&^xmfctz>m#ki,xi±, *e*ewm;^ i/jia^ 

-f-SfcOTfcSo 
[0 0 6 7] B9fc«t± 5fc, ^!/3yt«8 0£r 20 

k ltfflV^Rul8 1 t^yfa©CVDffl:J:0 3 
OnmSlj-^RU^ Rui8 lltr/W^MI 

(D&teb-r, 0 oo^^/uge, ^<y^8RRt** 

ffilrt3dnmSftj*liSix5o :^Rug8lS: 
DRAMXttF e RAMIC<S6fflSn5 -big 

t5ii^i»t45. 30 

[0068] *zx\ *mmMm\z3r3vzmm&mmw 

LfcRuJg8 lSr»4f5»2W?ff3.= y b&mZ-X 

Sr^-tHEBS^EEl, El 1 1 ttH 1 O<0jE»rffiH"CfcSo 
[0 0 6 9] 01 OXtfEIl ltC^-TJ: #2<&5F 

ym, ^x/nioo «rigfi^rtBteSEWi-sf[« 40 

<oni— 9 lit SM4fr l 2 a l:«g7^;UA i 2 b Sr 
#>ftKffcWn- jv K) 12^ *>-f!7~ 

✓ X/w»(|t#i-5IIHMt»yXyui 3 (Ell IK* 
^TH/Ttf) P VA;*7Kvi^£>4£lHK^- hn 

if&yX/ns (Hi 0fc*3V^H^rr) tlrixtt> 
S e 4*3, r>^i o 0ttf'<-f *#j«Ha*Tte4SJ: 

[0 0 7 0] IfP-/H 211, ^te^-^f&^U^ 

^4 if *» 6 4 « Rtt^<z>$«4tis: 12a 7-{;Ui so 
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2 b«r**LT*#W*fcfc©-C&9 % 2 0. 

3 2 cm (8>fyf) ^x/Nf irLTfj:, i£^3 0miii 

f$21 0mmiStfc5o IgfSW^yX 
/H 3 J*. !>x/n10 0^IS (Eil KCjoV>T±ffi) 

5. -colgisetj^/X/n 3^?5^^xni o o^gffiir 
IWlTSn^o £x^i 0 O^T^EK^tW^ 

[007 1] ^<0±5ftS^^2(Dflfg^y M-^ 

ttffi-C, p-7l l ^<tD7KspffirtT?HIteefflc:»«p$ . 
IxSo mm*— *>i 2?:[Elte$-fr7t^^[g^^7S 

^JfJEEtSfltlcJ; t> ?x/ni o 0O«ffi^S5*fe§^« o r 

fc, t^- F d -/n 4 Sr0S$^^ ?) x/n l o 0 

^1 5^b^x/Ni 0 0 So 
9 1 1 OIUK^J: 0 9xai o OSrlelte^^ 

^1 0 0(DlffiiI*n-yH 2 £ l:)fg$€t *:n/» 
1 0 0<£>Sffi£MxW^1-S o 4*3. WBv— /H 2"C 

[0072] *^^g^st-*5^ts^R*Q ; s^a^fflv^ 

fflWCo 

[0 0 7 3] W*7-<yUA2 2 £ tt, ©S# 10 0 0 
0<Dffs(-Y*^ Ktt^SffS 2 5 /im(DPET7^M 

i*7^uis2 2<a«tt3 Ommir Lfc 0 SM48Wt2 1 

8Nfc4*J:5K:KJtU ^S0Srl5£t 
£Lfc 0 *fc* ?x/n1 0 0C9[Hiei$S^ 1 0 Om i n 

^10ral/min "C«*&Ufc 0 

[0 0 7 4] 4i\ «fS^5/ K2 0flff7-fyUA2 2 Sr 

* x/n rj^ » o r 8 ABB? $ itr i #bb*> mm 

<< — ^7Sr0te5ifil 0 0 Om i n" 1 T*0g$-frT3 

9, y 5^7 2 0^^/u|fBS^y> f SBJC#^bTV^S 
Rul8 l^l:»S5nfc, 

[00 7 5] W:, ±.7&l,tz.$g2<DWm=L~y h^rfflV^ 
[0 0 7 6] SF^n— /n 20if7^;u^ 1 2 b L 
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T, 1 0 0 0 OW^^r^^ KSWPET7^ 

fc« W^ci— ;n 2<Dft]£t}&9. 8Ni:U [nl^SS 
Sri 0 0m in" 1 <b L*l 0 1 0 0 (DEIiEjiSS: 

10 0m in" 1 ^ U 37^^*: 
200ml/rai nt«lf: 0 

X/H 5 7^«b#&7k3: 1 0 0 0ml /m i nX'&feL,fc 0 
[0 0 7 7] £i\ i@o-/H 2S:^3i^l 0 0C0^ 

[0 0 7 8] Z<D'&^ %\\<D=L~>y Hc*5V>T. -<-</l^ 

o/c 0 ^tt, y^bfcm, f&Sft^T. Ig5r»T 

[0 0 7 9] ^COJ: 9t-LTR u^^^L7t^CD^^ 
^1 00Sr I CPftVrVtik^Z, Rulg8 1«4J 

2fe#l 0 10 atoms/cm 2 *}gK4S£Tit?3Ht; 20 

[0 0 8 0] '$3k<OV=c-V h^y^^i?mxn, Mxi 
tf. ^^bT^^-T^^«?Airy ^2 0%7k?g 
SfcSrffl^fcii^ Ru^feSrlO 11 atmos/cm 
2 ^miZ-tZVXZzLSft^frfr*), 10 10 a to 
ms/cra 2 *Smfc*Pl T*^v-y n^>ft: 

ltfc^fc«9 7^_b<^^€:SLTV^^ 0 30 

[0081] r.tuc*tbT\ *3£w<Dmfcmmmm\z3: 
*m*\z® i m'tZ)m&xhoxi>, m3 .5^x^tt 

k&K\,^zTf£l>fo^o\z-mtlsXh£i<\ z.tih 

^gfficoR uJ^O^^r SrlDNP^tT 9 - 1 So 
^:<t^ MS^^Ml-M«§$tt> ^2.5#|;:4 

[0 0 8 2] IC, -hiEUfcWS^-^^ h&tf^E&g 

[oo8 3] ^/c, &nifo}&mzio\,^xn. m^mm<D 
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[0084] £zmmm<Dgki£\zio 
t, it^mc^tjim^m^M^xh^m^mm'r 

i\ Cul, PZTJK, BSTM^ 

So 

[0 0 8 5] JfcK, *3BKO»3 0H16®JfiJ2:*3lt5^ 

««!s3g^«^ov^rRMi-5 0 Eli 3te, &&Mj&m<o 

mmmmwiz&nzmm^y K£*-r*Eii&H-ea>5 0 
mi 3 \z^-rx b *$gfcm&\zjotfz>wm^y k i 

0 2lt 2o^ffiS|ll2 0a > 12 0b!rttS^ 
§P12 0<?r, SttfrKl 2 lSr^bTrt8HJ:SE#:^ttj»$ 
ft ^1 2 2 i:<HI;tTl^o St*^y^l2 

TV^ D ftffiS 12 1 McSti^fKI^K 12 3 CSIJHT 
*3tK 1 2 3^b«# (2S««?) ^JStt (* 

{£^31 12 3 \-±&M<OEEJ3<Dm<fc$:ffi{£s< y{f \ 2 2\Z 
f&fe'tZZ.tfcXZZX 3Wot^^ :i<Oi&f&£ft 
fcSf£{*:ojE^jrJ:oT«E^<y^l 2 2<^rtSBffi*^W 

[0 0 8 6] mifc/<yi?l 2 2tt, S^&Bl 2 Otf^ffi 
g|512 0a, 120b(DKI^SH3t[lflaJl2 0c^ 
l|X^$nT*3»9, ^ODQ&Pl 2 0 cldioTSIEffc^y^ 

1 2 2^«icJ|^vwsftv^J:5^^«r^FnTv^i 0 w 

^7-y;^2 2ttSfE#^s/^l 2 2^«p$ix5o 

[0087] mi<D2mj&m<Dwm=L~y h^m^x s 

Qtm^ y K 2 Sr r. o J: 5 4^<^SF^ 5/ KMfi£ ^x. 
T> 1S7^/UA2 2§r^^^i 0 0 Jc:j5f3t(Ojf JE*-e 
ifJEL, !>3i/Ni 0 OSrEIteS-frSr t\zX *) i?x/n1 
0 0<D^a»i7^^2 2 tSr»S5Sii:-CflF* 
Sr^fT^o 4*5, «F§7^/UA2 2l:?x/Ni0 0l^t 
X¥gW)£-£XWm*?r? Z 1 1 LTt>«tV> 0 

[00 8 8] #*&fi7f£fig-T?te. flE^ 7^122 twADEE 
St*S:ftlStSii:l:«tot, W^^^/u^2 2 Sr3t^ 
i"SSft(*^^y^ 1 2 2;$sg£^U ffi7^yUA 2 2^ij7 

t45 0 

[00 8 9] fff7^UA2 2 LTtt, fS 1 (OMMM 
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[0 0 9 0] 5^«J5£coW^^^ KSr/E^*T\ -< 

tt* ^^^K^SrS#Lfc^:$2 

0. lmm^^^^^A-e^bycSSff^^^l 2 2K 10 

1 9 6 k P a ^>^^Sr^^LT^^^l 0 0 ^-^yugff 

13: 5 0 0 m i n " 1 £ bfc 0 COm^^l^T, !?x^ 
[0 0 9 1 ] 01 4tt, ±i£bfcflF*=-=s> hSriB^ii 

(Sffi) SrJRSbifcS'co'^-te y h 2 0 0 a £r 
f f t5 -S^) p - K/7 yp - K^f - 2 0 0 20 

h4*«S:*5JB 2KKi6ciaRy h2 20t, {£B£-&2 
3 0 t , b*:W*3-=. y h 2 4 0 £ , >y V . 

2 5 0, 2 6 0^5:itTV^„ «l«3fco*y h2 1 
0I3\ n — K/ — K-^ "7 1 — v^2 0 0±(DjJl?y h 

2 0 0 a, 4K©#-&2 3 0. foftzi-^y h 2 6 0 <0fBT? 
£««:«i£U *2»S6cz7j?y h 2 2 0 tt, 

3 0 „ ifa= y h 2 4 0 , y V 2 5 0 , 2 6 

[0 0 9 2] CMPIg^CuMlS^i/C?x/N 30 
&1&m£tLtzt>^^%±y b 2 0 0 a *SH*%L&l\*7-fe 

/7yn-^f-^20 0i:«i^ o fgl88i£n 
h2 10ll o-K/7yn-K^f^2 0 0l 
(D^^-tr-/ h 2 0 0 a ^b^NMfcC^^SrBiaib, 

:o^x^sg^^2 3 0iitit§ o m2mmvtf 

v V 2 2 Ott, <K®#1§?2 3 0^tt«Snfcl?3i^Srg 
ftBiD, ^o^^/nStWS^^-s/ h 2 4 0^»jaii-5 o 

h 2 4 om&^t, iiiE ^tc^^/^R 

[0 0 9 3] f> 2 4 0lC*5V>Tli. flF»*X 

[0094] y b 2 5 0, 260 "Ctt-ttl-eix 

2#c8fcj£ % 3 2fcjft^Sffto*L5^S % flF*My h 2 4 0 so 



18 

|rj3V^TlJkft*Sixfc^cc^tt^2«^n22Sy h 2 2 
0 \Z £ *)$bfr=2.~*/ Y2 5 0X1*2 6 0Ktt2l$n, Sfc 
jfa^ixh 2 5 0l^l>T2»^ I^CiotBffi 
^^h2 6 0Hjo^T3W N fcS^URasy 
h 2 5 0, 2 6 0\Z^^X2d^WRl^3^StW^il 

[0 0 9 5] **^«wm?*bfcft»-M S/F2 5 0X 
12 2 6 0K:fc5^T. ^*/NSrK«S* % i[Sl»i£oaRy 

h 2 1 0*5««U>t^*^S:Srt«oTC*bSrn--K/ 
T>-n — — 2 0 0±^)^ai/N^7ir-/ h 2 0 0 a 

\zm*to 

[0 09 6] /jr*5. Jb5BLfc2lfe8fe^ 3*ifc^*3V^ 
[009 7] #:Jb\ S/F240 

[009 8] ±^HJfi»J|fi^*5V^Ttt, ^^^cOlHlte 

Mm*m^*y?\z£ 5Kfi^itie$trt 

Bfci-SfcAJZ:, ^x/n i o o (^f/W ^MEI^ft^ 

[0 0 9 9] E}2l^i"W^^-/ Hcft^T, 

El 5^i-± 5 hSrfflv^rtiv^ ceo 

11^=5/ htt, tW^»if-/3 2 2Sr±Tt-E 
t $nfc-»^)#ttP-7 3 2 4a, 3 2 4 bidJ:t)^ 
i^b, :o»ttn^73 2 4a > 3 2 4 b SrlUfe^i^^) 
ZtlzX^X, ^fiSS^WS^— ^3 2 2Sr^5±5Jw* 

[0 10 0] *fc, 01 1 Iw^-T^ 2 <DWm^-= y h}C 

fttt, 016 \z7fk-r £ b tmm=>-~ y v ^ t ± 

V> 0 C^^^-^^/ hoflFf^j/ K3 1 2 It. l Jsi"3 
14 a, 3 1 4 bK<fco-C#fc!) PTfcftflWy-^S 1 
6 1^-/3 16S:?x^lO 0O*®trJfjE-r 

Sd^U3 18tSr«x.-C*3 5, y-/U3 14a, 3 1 

4 b £ v mm? j /l-a 3i6 &mfe<DmmrQ'ffigMm 
x»5sa2feo u^xai o o<^s®^w^5o 

[0101] ifc, 01 1 iC/Tfg2(Dfia^ 7 

Rxt, El l 7 IC/Tt i 5 ^Wi^-^ ^ h Srffl v >t t J: 
V\ Z<D$tm^=-y b<om^^y K4 1 2T-fi, ^ 
4 14a, 4 1 4 b^F B 1lrW^7 L '-^ , 4 1 6^^(01$^ 
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T:fc59, rOn-7414a, 4 14b SrlEHs^itrS C 

4 14a i D«@T-7 P 4 1 

[0 10 2] JbJfibfc*J(S»«-Cf4, fflEtSMSi: 

l¥£E*«:aMb**, !?x/NioooSIiB (-<-<^ 
* KUBfrf-* ± 5 K L T t i v \ 

[0103] ifi:*5^5a>«ro*ttit 

A±^«^fc±3*ot>^^Kfen*v^o Wifl, BaC 

[0 10 4] Sfc. ±&<DMMBm\zi3\,^x\^ mfck 
US i fr^&ffil^fcOT&ttWLfca*, SO I 
Mi-s S i G e ^fiO#SH*:!>x/\ 

[0105] ft £ lli^fifcoi ^Tffcl^ 

[0 10 6] 

Srfr 5 w i: <k -fixtf . cde ffitrttyF fco 

[0 10 7] WS^— ^«r«^fcW*KJ:9»R 

i"6. 



[0 10 8] *fc, fSf-^i: LTiraF§7^;^ 

MRXfx-vitm lwi3^tlSf- ^Sfn*^ 0 -cL 
S5^W4v> 0 Sot, WSt 1 — :/«rS«<E>jg»ffi<a 
ffi Wl:Jtlll:iBb^5 r t^tt »E<o^ 

[0 10 9] Wtft^W*^— ^#*.6>Jx5i¥ 

EE A*S0f3feOjf ffi* £ 4 5 <fc 5 K * K# JfJBBBH* 

[o i i p] Mi-. mfc'<vy\ztoj£ffi&*m&^-z>z 

20 <Do 

[0K<ofKi|ifcfft91] 

[Hi] *3m<DM l oHJfi^ffi^teJtSStKteajSB 

[02] Blt*tWa=y h^IE»f®E|-efc5o 
[0 3] 0 1 <DQfB=-=-y h<DQtm^iy h'CO^U^^T 

mmmxfoZo 

[0 5] 0 5 (a) 120 1 (d^-TWS^— > 
30 yf — /^Tjk-riEmm. 05 (b) ft^lft^/NO/y 

[06] W*7^/w^^sWftftdSofc)KffiSr*-r«ll&»f 

[0 7] ^SBt: r> x/N^^/i^jKtfi ^Sofil: 

[ 0 8 ] 0 7 \z^-twm^^ s/hSrffiv ^TWS Srff o fz 

[09] Ru^MJtlfrflft^A (S i <7=- 
40 ^) Sr^-T»fffi0Tfc^ o 

[010] *ftw<Dm2<Dmw&m\z&vzm&ftd i mm 
[0i i] 01 o \z^~tm 2 (Dmm^^y v<oiEm^m 
[012] ^m<om2(DmMmm\z^t^m^mm 

[013] *&w<om 3 toni&j&mz&v zmm&wm 
so [014] *Kmz&zm&mmmm<Dmmmi&<D—m 
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mmx&z 0 

im i 6 ] m 1 1 ^1-!?? 2 <£>«f»^-=- h <ngtmm& 

[018] El 1 8 ( a ) RXfB 18 ( b ) tt, h 

x&z>« 

[0 1 9 ] El 1 9 ( a ) 75^0 19 (c) It 7^ — ^ 

[»*«)»«] 

1, 11 n — =7 

2, 2a, 2 b, 102 ffiB^V K 
3 xTi/yy^ (fflEE«Mft) 

4, 13 Xyu 

5 ^Mlt/ X/W 

6 y y^Hrv-y- 

1 2 #F^u— 

12b QfBf^j/UJ* 

14 i^/K— ha— /u- 

1 5 ftmKMttyXAr 

2 0 3t«f« 
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1 1 
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[if*£jj MfESF^— -f^mm? -i^MzZ <offi. 
Bo 

[ if 5. ] tfrSEffilgr- — 7* StEW* iz i. •? Uj* L , 
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[(•#57. ] flHECT*^ — J: 9 ItDHMy ^S: 
* fig Lfc r t Sr^m <k -TSUI 3 75 lg 6 <£>v >-f it**— 
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[*tIE*^i^g£] 00 14 
[00 14] 
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